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Abstract: 
The Henslow's  Sparrow (Ammodramus henslowii) is one of the most 
threatened grassland bird species in North America. It is listed as endangered, 
threatened, or a species of concern in 30 of 32 states and one Canadian province in its 
historic range. This obligate grassland breeding bird species is now clustered in 
smaller areas within New York State, and with fewer numbers than before. The 
largest concentrations currently occur in Jefferson County, NY, within the St. 
Lawrence Plain ecozone, particularly at the Ft. Drum military installation. The 
declining populations in the Northeast are likely due to breeding and wintering habitat 
loss, primarily resulting from changing agricultural practices and land use over time. 
Henslow's  Sparrow breeding behaviors and narrow habitat preferences make it a 
challenging species to manage for without hindering habitat for other grassland 
breeding birds. Specific management suggestions for Fort Drum are recommended, 
including seasonal timing, mowing instructions on height and needed area, and a 3-4 
year rotational mowing scheme. The challenges of developing an environmental 
management plan for an active military training installation, including inter­
departmental cooperation and flexibility within a multi-use land area, are also 
discussed. 
Henslow's Sparrow (Ammodramus henslowii) ecology and abundance trends 
at Fort Drum, NY 
Introduction: 
2 
The Henslow' s  Sparrow (Ammodramus henslowii) is native to North 
American grasslands and has been declining for the last 50 years (Sauer et al. 2013). 
It has been a Species of Continental Importance and a U.S. Fish and Wildlife Service 
Bird of Conservation Concern since 2008 (Rich et al. 2004). The National Audubon 
Society also recognized the need to safeguard this species four decades ago, when in 
1974, it was listed as a species of Special Concern on its Blue List (NYS DEC 2011), 
which documents avian species experiencing range or population declines. It also has 
been listed as an endangered species in Canada since 1993 and is listed as 
endangered, threatened, or a species of concern in 30 of 32 states and one Canadian 
province in its historical range (NAS 2014). The Audubon Society also listed the 
Henslow's Sparrow on its Watchlist in the Red category for rapidly declining species 
with small populations, limited ranges, and critical conservation threats (NAS 2014). 
Within New York State, Breeding Bird Atlas data showed that the distribution 
of breeding Henslow' s Sparrows declined by 80% between surveys in 1980-1985 and 
2000-2005 (McGowan and Corwin 2008). Previously, the Henslow's  Sparrow had a 
wider range across the state, and its decline was the largest proportional decrease seen 
across the entire range of atlas species (McGowan and Corwin 2008). North 
American Breeding Bird Survey data indicate that the species, along with eight other 
grassland breeding bird species, has declined steeply in New York State from the 
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initial survey in 1966 through 2011. Two other species, the Sedge Wren (Cistothorus 
platensis) and Northern Harrier (Circus cyaneus) have non-significant declining 
trends, while no grassland breeding bird species in the state have an increasing 
abundance trend (Sauer et al. 2013). My interest in the Henslow's Sparrow is spurred 
by its consistent and widespread population decline in the Northeast in recent 
decades. This obligate grassland breeding bird is highly affected by changes in its 
breeding habitat, and it is possible that we may lose this species in parts of its 
historical range. 
Given the current status of Henslow's Sparrow in New York State and other 
parts of the Northeast, and the species' historically high abundance in the St. 
Lawrence River Plain in northern New York, one major goal of my research was to 
complete a population study at Fort Drum and in neighboring counties of the St. 
Lawrence River Plain. I also sought to document habitat selection by Henslow' s 
Sparrows at Fort Drum and develop a management plan for the base to restore this 
species and others dependent on similar habitats. In this chapter of my thesis, I review 
the species' ecology, report my own observations on its abundance at Fort Drum and 
surrounding areas in Jefferson County, and relate them to the species '  global 
declining population trend. I also discuss potential reasons for the declines, related 
habitat changes, and difficulties in managing for the species. 
Study Species and Study Area: 
Ecology of the Hens low's Sparrow: 
The Henslow's  Sparrow is a relatively small, highly camouflaged, and 
inconspicuous songbird. From April through September, its insect-heavy diet 
consists of orthopterans, coleopterans, and lepidopterans, along with some plant 
material. Little is known about winter foraging (Herkert et al. 2013), but the species 
winters in the southeast United States coastal plain (Pruitt 1996, Plentovich et al. 
1998, Thatcher et al. 2006). Weighing 10-15 g, with a length of 13 em, this 
cryptically colored sparrow blends in well with its grassland habitat (Herkert et al. 
2013). Its beige-olive plumage and deep chestnut-colored striping along its head and 
wing coverts conceal it within dull-colored grasses (Herkert et al. 2013). Plumage 
and size do not vary between sexes, so behavior is used to distinguish between males 
and females. Males sing and females brood and incubate during breeding season 
(Robins 1971). 
The Henslow's Sparrow nests in thick, dense vegetative litter beneath tall 
grasses and builds a cupped nest 6-8 em from the ground (Herkert et al. 2013). 
Previous studies at Fort Drum show that the active breeding season usually extends 
from 20 May to 30 July, with pairs sometimes completing a second brood by 10 
August (Krebs 2002). Eggs are incubated for 10-11 d, and young normally fledge at 
9-10 d (Herkert et al. 2013). Males form small territories that they establish by 
singing from perches close to the ground (Robins 1971). The average territory size 
noted over 3 years at Fort Drum was 0.38 +1- 0.06 ha, with individual territories 
ranging from 0.09 to 1.06 ha (Krebs 2002). Robins (1971) did not note any direct 
physical contact between males during territory establishment and maintenance, but 
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Hyde (1939) and Sutton (1959) observed chasing and side-to-side bill wagging at 
male intruders. After territories formed, Robins (1971) noted that buffer zones 
usually occurred between territories. Males would sing at perch points surrounding 
their territory and avoided singing within an intermediate zone between territories. 
5 
Henslow' s  Sparrows are relatively particular in their breeding-site preference 
and have low return rates to previous nesting grounds (Krebs 2002, Monroe and 
Ritchison 2005, Dornak 2010). Dornak (2010) compared return rates of Grasshopper 
Sparrows (Ammodramus savannarum) and Savannah Sparrows (Passerculus 
sandwichensis) to Henslow's  Sparrows in western Pennsylvania because all three 
species are obligate grassland breeding birds and nest sympatrically. She found that 
Henslow' s  Sparrows had the greatest variation in abundance and were the least likely 
of the three species to return to a survey site from one year to the next (Dornak 2010). 
In a four-year study in Maryland, five Henslow' s  Sparrows returned to breeding 
grounds out of 87 total individuals banded (Skipper 1998). Ingold et al. (2009) 
documented 15 returns between 2001 and 2009 out of 114 Henslow' s  Sparrows 
captured during the study. The differences among breeding site fidelity probably can 
be attributed to each species' tolerance of habitat changes. Savannah Sparrows are 
more tolerant of habitats with a more diverse vegetation structure than Henlsow' s  
Sparrows (Dornak 2010). Bollinger (1995) noticed that the three species differed in 
population abundance as hayfields aged. Savannah Sparrow populations did not 
differ between newly planted hayfields and those over 15 years old, while both 
Grasshopper and Henslow' s  Sparrow abundance and species richness increased as 
fields aged. Henslow's Sparrows were only observed settling in the oldest hayfields. 
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Henslow' s  Sparrows routinely prefer large open fields with dense, tall grasses 
(Thogmartin et al. 2006), thick ground litter, and standing dead vegetation (Bajema et 
al. 2001, Herket et al. 2013). These combined habitat components usually result after 
vegetation has grown and developed following disturbance, whether by fire, farming 
practices, routine mowing, or other methods. Some short, woody vegetation may be 
tolerated and used as singing perches (Herkert et al. 2013). Peterson (1983) and 
Patten (et al. 2006) noted that Henslow' s  Sparrow populations have decreased in 
historical breeding areas due to encroaching woody vegetation during succession. 
Forest edges and treelines have a negative impact on the distribution of some 
grassland birds, including Henlsow' s Sparrows (Walk and Warner 1999). Besides 
having the potential to fragment grassland habitat, treelines and fence-lines may 
reduce the appearance of openness of an area that may be the initial draw to the 
breeding grounds by grassland birds (Walk and Warner 1999). Grassland birds avoid 
nesting within 50 m of woody edges (Winter et al. 2000, Renfrew et al. 2005, Ellison 
et al. 2013). In a study where treelines along fences were removed, Henslow' s  
Sparrow densities were 2-4 times greater than in pre-treatment seasons or at control 
sites (Ellison et al. 2013). This potential avoidance of treelines may also negatively 
influence nesting near roads (Patten et al. 2006). 
Study Area: 
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The St. Lawrence River Plain physiographic region encompasses nearly 12 M 
ha of southeastern Canada and northern portions of New York and Vermont (Ruth 
2006). Over 110,115 ha of agricultural grasslands specific to grassland breeding 
birds in the St. Lawrence River Plain have been identified as Important Bird Area 
(IBAs) of New York State (Ruth 2006). 
Besides IBA lands, the surrounding landscape in northern New York within 
Lewis, Jefferson, and St. Lawrence counties had over 2 M  ha of farmland as of 2007 
(USDA 2014). More recently in 2012, there were over 76,700 ha of hayed lands that 
were farmed and available to obligate grassland breeding birds to nest in the three 
counties (NASS 2014). 
Fort Drum has approximately 43,300 ha on base, including 6,251 ha of habitat 
suitable for obligate grassland breeding bird species (USAGFD 2011), which 
represents one of the largest functional, managed grassland sites in the Northeast 
(McGowan and Corwin 2008). Fort Drum's grassland IBA supports 11 state-listed 
birds and is the largest IBA in New York State (Wells 1998). In addition to the 
Henslow's Sparrow, some of these state-listed species include the Sedge Wren 
(Cistothorus platensis), Short-eared Owl (Asio flammeus), Upland Sandpiper 
(Bartramia longicauda), and Least Bittern (lxobrychus exilis). As with many other 
northeastern grasslands, cool-season grasses such as Kentucky bluegrass (Poa 
pratensis), orchard grass (Dactylis glomerata), and timothy (Phleum pratense) 
dominate Fort Drum grasslands; goldenrod (Solidago spp.), aster (Symphyotrichum 
spp.), willow (Salix spp.), and dogwood (Comus spp.) are also abundant. This 
vegetation composition creates problems for managers attempting to use dormant­
season burning as a management tool to control succession by woody plants because 
dormant -season burning may increase the occurrence of warm-season goldenrod and 
woody shrub species, particularly dogwood, that regenerate after a fire event 
(Mitchell and Malecki 2000). 
Although mowing is a tool for woody vegetation removal, it may also 
eliminate habitat elements that Henslow' s Sparrows prefer for breeding habitat. Fort 
Drum biologists have noted that Henlsow's Sparrows will not settle in a mowed area 
until the grasses have grown considerably and there is a litter layer available. 
Consequently, managers at the installation are beginning to use herbicides on 
grassland habitat after the breeding season and only targeting dense areas with 
heavy shrub clumps (personal communication, Jeff Bolsinger, Fort Drum Fish and 
Wildlife Management Program). Heavy-wheeled trucks, large tracked vehicles, and 
constant training in some grassland areas also may prevent succession from 
progressing (Krebs 2002, Guretzky et al. 2006). However, recent increased 
deployment of troops has substantially decreased the amount of training and 
disturbance at Ft. Drum, which has allowed woody vegetation to become more 
established, negatively affecting open grassland habitat (personal communication, 
Ray Rainbolt, Fort Drum Fish and Wildlife Management Program). 
Methods: 
Henslow's Sparrow Surveys: 
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I conducted my study at Fort Drum within training areas 12 and 13 (Figures 1 
and 2) from May through August of 2011 and 2012, using both point counts and 
detailed observations on known Henslow's Sparrow locations. Although 100, 100-m 
radius grassland point count stations were used during grassland bird surveys 
conducted on the base from 1995-1998, I surveyed only 43 of these sites in 2011 and 
41 sites in 2012 due to vegetative succession over time throughout the grassland 
training areas. Two points were dropped from the study between years because they 
contained too much woody vegetation. I defined the most appropriate points for my 
study to be those that were >250 m away from each other, measured from the center 
of each point, to prevent double-counting birds, and also >500 m away from any 
forest edge, to eliminate strong edge effects. These parameters were used whenever 
possible, but to gain a large enough sample size, 16 of the total survey points were 
within the minimum ranges for forest distance and/or distance from a neighboring 
survey point. All distance calculations from survey points and forest edges were done 
using 2009 Geographic Information Systems (GIS) land maps of the installation. 
Point-count surveys were conducted using 100-m-radius circular plots. After waiting 
3 min after arriving at a station, my assistants and I recorded the number of 
Henslow' s Sparrows heard or seen during a 5-min interval. Each plot was surveyed 
once in June, July, and August for a total of three counts per field season. Survey 
times were between 0500 and 0900 Eastern Daylight Time (EDT), which included the 
most common hours of grassland bird vocalization. My field assistants and I did not 
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survey point count stations in high winds or on rainy days because detectability was 
poor in these conditions. 
Abundance data from the current study were compared to historical point­
count data from Fort Drum gathered from 1995 through 2010, although the extent to 
which data were collected was inconsistent over the years (personal communication, 
Jeff Bolsinger, Fort Drum Fish and Wildlife Management Program). Data on 
Henslow' s Sparrow abundance were collected during two studies within the same 
part of the base, using the same point count locations; these studies were completed 
by the Fish and Wildlife Management Program personnel in the 1990s (personal 
communication, Jeff Bolsinger, Fort Drum Fish and Wildlife Management Program) 
and by Robin Krebs in the early 2000s (Krebs 2002). 
In addition to conducting point counts in Fort Drum grasslands, I used 
roadside monitoring to revisit fields throughout Jefferson County that were previously 
sampled by Nick Leone (unpublished data), and Lazazzero (2006) to place population 
trends at Fort Drum in a regional context. Each roadside point count lasted 5 min, 
during which all visual and auditory detections were recorded. Henslow's Sparrow 
detections at each of the 32 road-based sites were placed in distance categories of :5 
100 m and � 100 m. Roadside count stations were located throughout much of 
Jefferson County, in the towns of Brownville, Clayton, Leray, Orleans, Pamelia, 
Philadelphia, and Theresa. Roadside surveys occurred twice in 2011 and three times 
in 2012. 
Habitat measurements: 
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In an attempt to quantify Henslow's Sparrow habitat selection at Ft. Drum, I 
measured vegetation in each circular plot at six points separated by 16.6 m along each 
of four 100-m transects positioned in the four cardinal directions and passing through 
the center of the plot, for a total of 24 vegetation samples per 100-m-radius point­
count station. I centered a 1 m2 sampling frame over each point and visually estimated 
the following vegetation cover variables: live graminoid, live forb, live goldenrod, 
woody vegetation, live total cover, and standing dead vegetation. I used a modified 
Daubenmire cover class system (Daubenmire 1959) and calculated the average cover 
class values using mid-point values with the following categories: 0%, > 1-5%, 6-
15%, 16-25%, 26-50%, 51-75%, 76-100%. At each point, I also used a Robel pole 
(Robel et al. 1970) to measure height and density of vegetation. Finally, I measured 
litter depth to the nearest em at the center of a 1-m2 sampling frame and also tallied 
the number of plant genera within the frame. 
Each field sampled during roadside counts was categorized as fallow, row 
crop, hayfield, or pasture. The percent woody cover of each field was estimated 
visually using another modified Daubenmire classification system: 0-5%, 5-15%, 15-
25%, 25-50% and >50% woody cover. I documented both field type and percent 
cover of woody plants at each site to help understand habitat preferences of 
Henslow's Sparrow at these locations. 
Results: 
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Henslow's Sparrow numbers at Fort Drum fluctuated over the ten non­
consecutive years in which data were collected from 1995 and 2012, with general 
decrease to the recent observations of n = 2 and n = 1 individuals in 2011 and 2012, 
respectively (Figure 4). Without higher abundances in these two years, the vegetation 
data I collected (Table 1) could not be used statistically to assess preferred breeding 
habitat, or used to compare breeding and non-breeding sites. Moreover, 24 of the 
remaining 41 point-count sites were greatly altered by mowing by Land 
Rehabilitation and Maintenance (LRAM), a component of the Integrated Training 
Area Management (IT AM) team before the 2012 breeding season. This was done to 
provide artillery training areas for the soldiers on base (personal communication, Ray 
Rainbolt, Fort Drum Fish and Wildlife Management Program). The sample size of 
pertinent survey sites was substantially reduced because of this action, so vegetation 
measurements taken in 2012 were not a true representation of breeding habitat. 
I observed that Henslow's Sparrows settled in areas with moderate litter depth 
(3-5 em), a high percentage of live cover (85-90% ), and a moderate amount of 
grarninoid cover (10-40%). Forb and goldenrod cover ranged between 25-60% and 
17-39%, respectively; woody vegetation (2-16%) and standing dead cover (0-9%) 
values generally were low (Table 1). One site was used again in 2012, but it is 
unknown if the territorial male was a bird returning from the previous year. 
Data from roadside surveys throughout Jefferson Co., NY between 1995 and 
2012 showed a general decrease in Henslow's Sparrow presence (Figure 5). These 
roadside survey points were classified by agricultural field type (Figure 6) and by 
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percent cover of shrubs and woody vegetation (Figure 7). In both years, most fields 
had not been worked and remained fallow with little woody vegetation. Henslow's 
Sparrows were found in active hay fields, pasture land, and fallow agricultural fields; 
woody cover classes in these fields ranged from 0-5% to 15-25%. 
Discussion: 
My data show that although populations at Fort Drum and in the surrounding 
area of Jefferson County fluctuated between 1995 and 2012, there was a very strong 
decrease through time in the number of individuals present during the breeding 
season at Fort Drum and in surrounding parts of Jefferson County. At Fort Drum, the 
largest decreases occurred between 1998 and 2000 and again between 2009 and 2011 
(Figure 4). Krebs (2002) also found that Henslow's Sparrow abundance fluctuated 
over the breeding seasons when she studied them at Fort Drum. Both the local 
population within Fort Drum and the population in Jefferson County showed the 
species' characteristic population fluctuations among breeding seasons. In Jefferson 
County, Lazazzero (2006) noted only four of 159 roadside sites studied in 2004 and 
two sites of the same 159 total sites in 2005 had settled Henslow' s Sparrows during 
the breeding season. 
The limited number of singing males detected at Fort Drum during the 2011 
and 2012 breeding seasons could have been due partly to surveying in the early 
morning hours rather than at night. Walk (et al. 2000) found that Henslow's 
Sparrows were recorded significantly more frequently during night surveys 
14 
performed 4 hrs after sunset than during those performed at dusk (0.5 hrs after sunset) 
or after sunrise. Henslow's Sparrows were more vocal during bright, moonlit nights. 
In Jefferson County, Lazazzero (2006) also found evidence that detection of 
Henslow's Sparrow song was greater at night than during daylight hours, specifically 
under half and full moon phases. However, because I wanted to compare my results 
to those gathered during previous studies of Henslow' s Sparrows in the region, and 
these studies surveyed for the species during daylight hours, I also conducted counts 
during the same time period of the day. 
Henslow's Sparrow abundance has declined steadily from 1966 to present in 
New York State and the New England/Mid-Atlantic coast region, as indicated by 
North American Breeding Bird Survey data (Sauer et al. 2013). The St. Lawrence 
Plain region is one of the most important and expansive breeding areas of grassland 
habitat in the Northeast (BSC 2013), and Henslow's Sparrows have experienced long­
term and more recent significant decreasing population trends in the region. More 
recent data collected from 2000-2010 show inconclusive statistical significance for 
trends in the Eastern region (Sauer et al. 2013). This does not necessarily indicate 
that the population is recovering in the state or the Eastern survey region, but it could 
be simply an artifact of the short time frame and low incidence of the species on BBS 
routes. The Breeding Bird Atlas of New York State also noted a steep decline in 
Henslow's Sparrow populations from its first edition covering the years 1980-1985 to 
its most recent edition covering 2000-2005. In the first edition, the study species was 
found in 348 of 5,332 5 x 5 km2 survey blocks within the state; by the next atlas 
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effort, only 70 blocks reported Henslow's Sparrow activity. This large decrease in 
distribution is likely due to grassland habitat loss through changes in agricultural land 
use in the region, specifically from abandonment of large pastures and hayfields, and 
conversion of grassland habitat to row crops, a trend that began in the 1950s and 
continues to escalate (Sample and Mossman 1997). The concurrent shift from grass 
hay to alfalfa hay also has decreased populations by increasing mortality on the 
nesting grounds, as alfalfa is harvested sooner and more frequently than grass hay 
(Sample and Mossman 1997). 
In 2000, Partners in Flight developed the St. Lawrence Plain Bird 
Conservation Plan, which indicated that grasslands within this region were the most 
important habitat type for focused conservation efforts, and that the Henslow's 
Sparrow was the top focal species for this priority habitat (Rosenberg 2000). The 
species ranked 27, highest of the 10 grassland species, with a ranking of 22 or greater 
indicating that a species is of high global priority. The objectives for the St. 
Lawrence Plain Bird Conservation Plan were to double the current Henslow's 
Sparrow population over the next ten years as long as the species-specific 
management did not negatively affect other priority species, and to sustain the current 
grassland habitat where there were no Henslow's Sparrows (Rosenberg 2000). 
Unfortunately, stopping the decrease in agricultural grassland has not been 
successful. From 2002 to 2007, total farmland in Jefferson and St. Lawrence counties 
dropped by 196,768 ha (NASS 2014). Hayfields other than alfalfa that have 
historically provided nesting areas decreased in Jefferson and St. Lawrence counties 
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by 10,562 ha between 1992-2012 (NASS 2014). Acreage in corn and other row 
crops has increased in the last 20 years in these same agricultural areas, diminishing 
suitable breeding habitat for grassland breeding birds (NASS 2014). 
Researchers have noted that Henslow's Sparrows settle in small clusters of 
conspecifics (Cully and Michaels 2000, Dornak 2010) and are also attracted to an 
area by the song of other settled Henlsow's Sparrows (Mills et al. 2006). These 
characteristics allow the birds to target good habitat from birds that have settled 
before them in the same season, but they also result in irregular nesting patterns that 
may make population studies and management more difficult. 
Migration challenges and poor wintering sites are also factors that may 
negatively affect Henslow's Sparrow populations. Migration is an energetically 
costly undertaking for birds, and the availability of food resources and the quality of 
wintering grounds directly affect survival success (Johnson and Sherry 200 1 ,  Newton 
2010, Alves et al. 2013). Henslow's Sparrows winter in the southeastern United 
States (Herkert et al. 2013), and Thatcher (2006) noted higher survivorship of 
Henslow' s Sparrows in pine savanna areas that have been recently burned. Bechtoldt 
(et al. 2005), Thatcher et al. (2006) and DiMicili et al. (2007) found that prescribed 
fires increased habitat quality, survivability, and density of cutover muhly 
(Muhlenbergia expansa), a grass species that Henslow's Sparrows preferred over 
other seed plants and one that responds strongly after a fire event. Grarninoid and 
sedge seeds were available before and after the burn but were rejected in favor of M. 
expansa (DiMiceli et al. 2007). DiMiceli et al. (2007) also noted that the pine 
savanna ecosystems as a whole have diminished to 5% of their former range, 
potentially limiting survival of Henslow's Sparrows overwintering in the region. 
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Many of the southeastern states show fluctuation and population declines for 
the Henslow's Sparrow wintering habitat (Figure 3a). Data from that National 
Audubon Society's Christmas Bird Count is measured in individuals/party-year. This 
allows for the amount of observers in each field party to be accounted for when birds 
are observed and recorded (NAS 2010). Most of the states have similar low 
population trends, but in Mississippi Henslow's Sparrow trends have increased in 
recent years (Figure 3b ). This may be due to existence of the 8,000 ha pine-savanna 
habitat of the Mississippi Sandhill Crane National Wildlife Refuge and the 3-5 year 
fire management plan the on-site biologists follow to keep the ecosystem stable and 
healthy (USFWS 2014). 
Habitat loss in both breeding and wintering grounds probably plays an 
important role in declines of Henslow' s Sparrows in the Northeast, but other factors 
may come into play as well. A recent study (Mineau and Whiteside 2013) argued that 
pesticide use also has negatively affected grassland bird populations. Their study 
connected declines in grassland bird populations detected by the Breeding Bird 
Survey to potentially lethal levels of agricultural pesticides (Mineau and Whiteside 
2013). This effect did not take into account the loss of food resources from damaged 
vegetation that also occurs from the use of chemical products (Mineau and Whiteside 
2013). 
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In conclusion, all lines of evidence indicate that the Henslow's Sparrow 
population in the Saint Lawrence River Plain has declined substantially since the 
1960s. There are many possible reasons for this regional decline, including breeding 
habitat loss through changing farming practices, wintering habitat loss through loss of 
native pine ecosystems in favor of managed timber plantations, inadequate food 
supplies at wintering grounds or stopover sites due to fire suppression, or increases in 
pesticide use. Henlsow's Sparrow's nomadic behavior and low annual return rates to 
breeding sites also make it a particularly difficult species to track and study. 
Some disturbance treatments are more suitable and effective based on the 
breeding site location and surrounding geography. For Fort Drum, the primary means 
of disturbance is a structured mowing plan that is flexible for military training needs 
and also allows for species diversity and richness. Fort Drum and the surrounding 
area still offer large expanses of grassland habitat in the Northeast United States, even 
with habitat loss, and still may provide important breeding habitat for Henslow's 
Sparrows and the grassland bird guild as a whole. However, to do so will require a 
management scheme that acknowledges the specific needs of the Henslow' s Sparrow 
while also allowing for flexibility of land use on an active military base. The 
following chapter will describe pertinent management characteristics and specific 
suggestions for Fort Drum to manage for the Henslow's Sparrow. 
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Tables and Figures: 
Table 1: Average values and ranges for vegetation variables in three Henslow's 
Sparrow territories in 2011 and 2012 at Fort Drum military installation. 
Vegetation Territory 1 Territory 2 Territory 3 Range of values 
Variables (2011) (2011} (2012) 
% live cover 89.3 89.1 85.8 85-89 
% graminoid 39.1 26.5 10.8 10-40 
% forb 50.9 37.2 25.1 25-60 
% Solidago spp. 17.5 14.0 39.1 17-39 
% woody vegetation 7.1 2.5 15.6 2-16 
% standing dead 8.8 0.0 0.8 ().9 
genera count (1m2) 6.9 7.5 9.2 7-9 
litter depth (em) 5.2 3.8 2.9 3-5 
robe I score 2.6 5.0 5.4 3�5 
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Figure 1:  Map of Fort Drum and training areas where the study occurred (map by D. 
Greer, research assistant for this study). 
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Figure 20DSRIJUDVVODQGWUDLQLQJDUHDVDQG+HQVORZ¶V6SDUURZORFDWLRQV within 
this study (map by J. Marhevsky, Fort Drum Environmental Division). 
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Figure 3a 
Figure 3b 
Figure 3:  Christmas Bird Count data of 6 southeastern states showing:  
a. Fluctuating populations and low populations numbers. 
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b.  A recent increase in population numbers in Mississippi, unlike other areas of 
wintering habitat.   
 
 
Figure 43RLQWFRXQWGDWDIRU+HQVORZ¶V6SDUURZDW)RUW'UXP1<± 2012.  
Data from 1995-1998 using 127 point count locations (Ft. Drum Environmental 
Division for the Grassland Breeding Bird Project); 1999 and 2000 using 48 point 
count locations (Krebs 2002); 2008 using 90 and 2009 using 46 point count locations 
(personal communication, Jeff Bolsinger, Fort Drum Fish and Wildlife Management 
Program); and 2011, 2012 using 43 and 41 point count locations, respectively 
(present study).  
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Figure 5$EXQGDQFHFRXQWVIRU+HQVORZ¶V6SDUURZVDWURDGVLGHVLWHVLQ-HIIHUVRQ
Co., NY from 1997 to 2012.  Data from 1997-2000, 2004 and 2005 using 159 
roadside sites (Lazazzero and Norment 2006), and 2011, 2012 using 32 sites (present 
study). 
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Figure 6:  Classification of 32 roadside count sites surveyed in 2011 and 2012, by 
field type. 
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Figure 7:  Classification of 32 roadside sites by woody cover class category 
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Chapter II: A management plan for the Henslow's Sparrow at Fort Drum and 
in surrounding areas of Jefferson Co., NY 
Over the last 40 years, Henslow' s  Sparrow populations have declined 
significantly at the Fort Drum military installation and across other parts of Jefferson 
County, New York (Sauer et al. 2013). These declines can be attributed in part to the 
species' preference for specific habitat characteristics maintained by occasional 
disturbance (Dornak et al. 2013). Also, Henslow's  Sparrow behavior, including its 
attraction to conspecifics in nesting areas, nomadic nature and low return rates, may 
make detection difficult (Dornak 2010) .  Because of these specific habitat needs and 
behaviors, quality habitat is imperative if the Henslow' s  Sparrow is to breed 
successfully; in the Northeast, maintaining this habitat may require intensive and 
frequent manipulation. Wintering habitat in the southeast pine ecosystems is also 
declining, making the Henslow' s  Sparrow vulnerable in both its summer and winter 
ranges. 
Species-specific habitat preferences and behaviors related to management: 
The Henslow's  Sparrow is a challenge to manage, in part because of its 
relatively narrow breeding habitat requirements. Its preferred habitat includes large 
tracts of tall, dense grasslands with low woody vegetation cover and a deep litter 
layer to use for both nest material and cover from predators (Herkert et al. 201 3) .  It 
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is an area-sensitive species (Herkert 1994, Winter and Faaborg 1999), and its 
population densities decrease as habitat fragmentation increases (Bollinger 1 995, 
Winter and Faaborg 1999, Lazazzero 2006). Lazazzero and Norment (2006) found 
that the probability of occurrence of eight grassland bird species in Jefferson Co., NY, 
including Henlsow's  Sparrows, increased as habitat patch area increased. The mean 
abundance of the eight obligate grassland bird species was 1 .  70 ± 0.13 in 2004 and 
2.00 ± 0.23 in 2005. In the same years, the abundance average for the Henslow' s  
Sparrow was 0.02 ± 0.01 and 0.03 ± 0.00, respectively (Lazazzero and Norment 
2006). Henslow' s  Sparrows were found in field sizes ranging from 5 to 576 ha 
(Lazazzero and Norment 2006). Habitat fragmentation not only decreases patch size, 
it also increases the edge effect for breeding grassland birds, which increases the 
potential for losing nests to predation (Helzer and Jelinski 1999), Winter and Faaborg 
1999, Herkert et al. 2003). Hill and Diefenbach (2014) noticed that Henslow' s  
Sparrow densities were lower on irregularly-shaped habitat patches, and they 
suggested that increased edge effect in these habitat patches negatively affected the 
species, whether by predation or edge avoidance. The perimeter-to-area ratio that 
reflects both the shape and area of a habitat patch is an important predictor of both 
individual grassland species and overall species richness (Helzer and Jelinski 1999). 
The edges between grasslands and other habitat can create travel lanes for 
predators to gain access to ground nesting passerines (Fritzell 1978) and increases the 
chances of incidental nest predation (Vickery et al. 1992). Snakes become a larger 
threat in fragmented grassland areas than in large patches with a decreased edge 
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effect (Weatherhead and Blouin-Demers 2004). More than one-third of documented 
predators of grassland bird nests recorded by Renfrew and Ribic (2003) were 
primarily species that preferred wooded areas. Thus, predators using the forested 
areas that surround Fort Drum's grasslands could negatively affect nesting grassland 
birds such as Henslow' s  Sparrows simply by fragmenting grassland habitat (Bollinger 
and Gavin 2004) and preying on nests. 
Henslow's  Sparrow breeding success may vary by location and year (Vickery 
and Herkert 2001 ,  Monroe and Ritchison 2005). Winter and Faaborg ( 1999) found 59 
nests at their southwestern Missouri study site and observed a 57.6% nesting success 
for Henslow' s  Sparrows. In Michigan, Robins ( 197 1 )  observed a 54% success rate, 
and in Oklahoma, Reinking (et al. 2000) found a 45% success rate for the species. 
Predation on ground-nesting grassland birds is a major factor in individual losses to 
species populations (Ricklefs 1969, Martin 1993) and increases as habitat patch size 
becomes smaller (Gates and Gysel 1978, Wilcove 1985, Robinson et al. 1 995). 
The vegetation structure of an area is important in managing for grassland 
birds, and the makeup of habitat patches can determine if Henslow' s Sparrows nest or 
not. In northeastern grassland habitats, the increase in woody vegetation due to 
invasion by shrubs and small trees decreases densities of area-sensitive grassland 
breeding birds like the Henslow's Sparrow (Coppedge et al. 2001 ,  Graves et al. 2010, 
Hill and Diefenbach 2014). Indeed, assuming a linear rate of decrease, Hill and 
Diefenbach's  (2014) study predicts an annual population reduction in the central 
Pennsylvania region of 7% due to vegetation changes and woody vegetation increase, 
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4% higher than what is  predicted for the Appalachian Mountain region for the 
Henslow's  Sparrow (Sauer et al. 201 3) .  Hill and Diefenback's (201 4) research 
suggests that local scale vegetation characteristics of grass and forb cover are 
important in Henslow' s  Sparrow occupancy patterns. Tall, thick, dense grasses are a 
hallmark of Henslow's  Sparrow habitat (Sample 1989, Herkert 1994, Mazur 1996), 
but standing dead stems are also needed to use as perch points (Kahl et al. 1985, 
Zimmerman 1988, Zimmerman 1992, Mazur 1996) . Mazur ( 1996) found that 
Henslow's  Sparrows in eastern New York preferred territory with greater vegetation 
density, tall vegetative matter, and the occurrence of upright, sturdy, dead stems. 
Vegetative species used as perch points vary across fields and regions, but having 
plants with tall, strong stalks is important for Henslow's  Sparrows' breeding behavior 
(Mazur 1996). Mazur' s  ( 1996) findings agree with other research showing that 
Henslow's  Sparrows, in comparison with many other grassland breeding birds, favor 
more dense grassland habitat and a narrower set of habitat parameters (Herkert 1994, 
Dornak et al. 201 3). Other grassland birds, such as Savannah Sparrows (Passerculus 
sandwichensis) and Bobolinks (Dolichonyx oryzivorus), tolerate a wider range of 
grassland successional stages (Dornak et al. 2013) and may nest in shrubby, more 
heavily farmed, or marshy areas within their home ranges (Owens and Meyers 1973, 
Vickery 1996). 
Breeding site selection and settling behavior of Henslow' s  Sparrows also 
make management difficult. Annual return rates for Henslow's  Sparrows often are 
erratic, despite breeding sites being settled the previous year and seemingly 
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unchanged in habitat quality (Hyde 1939, Wiens 1969, Robbins 197 1 ,  Herkert 1994). 
Their natal return rates to breeding sites also are less predictable from year to year, as 
compared to the Grasshopper Sparrow and Savannah Sparrow (Dornak 201 0). Adult 
Henslow's  Sparrows usually have annual return rates :5 13% (Herkert et al. 2002), 
whereas Savannah Sparrows have return rates of 46.1 %  (Bedard and LaPointe 1984) 
and Grasshopper Sparrows around 50%, depending on the location (Vickery 1996). 
More recently, Dornak (et al. 201 3) found that the Henslow' s  Sparrow frequency of 
occurrence was lower, and variation in abundance was greater, than for Grasshopper 
Sparrows and Savannah Sparrows along Breeding Bird Survey routes in all of North 
America. Frequency of occurrence relates to the tendency of a species to resettle the 
same location over multiple years, and variation in abundance relates to population 
numbers across years. Dornak (et al. 2013) used multiple spatial resolutions overlaid 
on Breeding Bird Survey routes, and while Henslow' s  Sparrow' s  presence could not 
be predicted until a spatial resolution of 126,000 krn2, Grasshopper Sparrow and 
Savannah Sparrow occurrences were predictable at resolutions of 32 km2 and 3 . 1 
km2, respectively. Dornak et al. (2013) concluded that the differences among species 
were not due to lower abundances or detectability, but rather to Henslow' s  Sparrows 
being more nomadic in nature than other grassland sparrows. This type of flexible 
behavior allows for a species to adapt to tenuous food sources or habitat type that can 
change on a year-to-year basis if necessary (Sinclair 1984, Dean 1997), the latter 
being the cause of the target species' movement patterns (Dornak et al. 201 3). 
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Another behavioral condition that intensifies the difficulty in predicting 
Henslow's  Sparrow locations from year to year is its tendency to use previously 
settled conspecifics as a quality habitat marker (Mazur 1996), as does the Baird's 
Sparrow (Ammodramus bairdii) (Ahlering et al. 2006). Because of this behavior, 
expansive areas and, if habitat is patchy, fields that are adjacent to each other, 
increase the likelihood of drawing nesting Henslow's  Sparrows to managed 
grasslands with the territorial songs of birds who have arrived first (Hyde, 1939, 
Wiens 1969, Mazur 1996). Thus, absent the draw of conspecifics to trigger an initial 
settling pattern management may be negatively affected. Low population numbers of 
the Henslow' s  Sparrow in the St. Lawrence Plain and other parts of New York State 
(McGowan and Corwin 2008) may make it difficult to restore a state population if 
there are not enough individuals to lure additional birds to prime habitat. 
Local land uses, habitat value, and challenges for grassland breeding birds: 
Since the invention of the steel plow in the mid-1 800s, grassland ecosystems 
have decreased by more than 80% throughout much of North America (Knopf 1 994, 
Noss et al. 1995, Brennan.and Kuvlesky 2005). Less than 0. 1 %  of native tallgrass 
prairie remains in parts of North America where soils and topography are 
advantageous to crop farming (Sampson and Knopf 1994). Between 1980 and 1 999 
landscape changes due to agricultural practices in the central and eastern United 
States have helped cause significant negative population trends in 1 5  of 25 grassland 
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bird species; these trends averaged - 1 . 1  %/year (Murphy 2003). Murphy (2003) used 
annual state-level Breeding Bird Surveys and U.S. Department of Agricultural 
statistics to show that population declines of grassland breeding birds were linked 
strongly to agricultural changes, regardless of migratory status (resident, short- or 
long-term) or nesting habits (open cupped or cavity) of the grassland bird species. 
These distinctions are important because they suggest that neither declining quality of 
overwintering habitat nor nest predation are primarily responsible for declining 
populations; instead, landscape changes that affect breeding habitat are the crucial 
reason for population declines (Murphy 2003).  For example, Illinois has seen an 85-
90% increase in row cropping since the 1960s, which may be partially responsible for 
the decline in abundance of grassland bird populations (Warner 1994). 
The intensification of row cropping through recent decades has led to the 
widespread steep and continuous declines in grassland bird populations (Kershner and 
Bollinger 1996). Converting pastureland and hayfields to row crops continues to 
diminish available habitat for grassland birds, in concert with the mechanized 
plowing and synthetic fertilizer and pesticides that became more available in the 
1950s (Warner 1994). For example, an increase in corn and soybean production and 
decrease in pastures for livestock are associated with habitat loss and grassland 
fragmentation (Warner 1994). Best et al. ( 1997) compared nesting success and 
abundance of grassland bird species in both row cropped fields and Conservation 
Reserve Program (CRP) fields in six mid-western states over five years. The CRP 
fields were voluntarily retired agriculture fields replanted in grassland vegetation and 
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monitored as such for ;::: 10 years. In the study, CRP fields sustained three times more 
species and 1 3.5 times more nests as row-crop fields (Best et al. 1997). 
Landscape-level changes in agricultural practices in Jefferson County also 
may have negatively affected grassland bird populations at Fort Drum. In the last 20 
years, hayfield area in Jefferson County has decreased by more than 8,200 ha, and 
corn acreage his increased by nearly 20,000 ha (NASS 2014). Despite the extensive 
loss of grassland habitat over recent decades, the St. Lawrence Plain still contains 
large amounts of agricultural grassland that may benefit grassland-breeding birds 
(USFWS 2007). The St. Lawrence River Plain physiographic region encompasses 
nearly 12 M ha of southeastern Canada and northern portions of New York and 
Vermont (Ruth 2006). As of 2007, Lewis, Jefferson, and St. Lawrence counties in 
northern New York alone provided over 2 M ha of farmland that has grassland bird 
breeding habitat potential in pastures and hayfields (USDA 2014). These counties 
and others in the northern New York region also have a high proportion of Amish 
farmers who may potentially benefit grassland birds more than contemporary farmers 
with much more land, because they use different farming methods (personal 
communication, Susan Willson, St. Lawrence University, Canton, NY). The first 
large movement of Amish to the area was in 1974, as they sought large, affordable 
land parcels to support large families (Mende 2013) .  The Amish use older, pre­
industrialization farming practices with a less intensive mowing schedule that allows 
nestlings to fledge, and use slower draft horses to mow fields instead of machinery 
which also gives birds more time to escape the haying process (personal 
communication, Susan Willson, St. Lawrence University, Canton, NY). Wilson 
believes the Amish and their unique farming styles create pocket refuges for 
grassland birds in the area that modern farming practices do not provide. 
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Traditional Amish farming styles are reminiscent of 1 940s farming practices 
in the St. Lawrence River Plain region. Before Fort Drum was established, the area 
primarily consisted of farmland maintained as the Amish do now; the military base 
was established by merging small farming communities that included large tracts of 
grasslands (personal communication, Jeff Bolsinger, Fort Drum Fish and Wildlife 
Management Program). Some open grassland areas remain important to the military 
base for training purposes and also for their value as early successional habitat (U.S. 
AGFD 201 1). Fort Drum recognizes the ecological benefits of grassland habitat and 
already has taken measures to support this and other disturbance-dependent systems 
(U.S. AGFD 201 1) .  In 2005, Fort Drum's Fish and Wildlife Management Program, 
along with the Forestry Program, began a long-term management project to sustain 
early successional landscape types of varying age classes in 2 ha blocks in training 
area 14E. Approximately one third of the 48.5 ha will be cut by the Forestry Program 
roughly every 30 years (U.S. AGFD 201 1) .  The site will eventually have a parking 
lot and educational center added to explain the management steps and the importance 
of early successional management (U.S. AGFD 201 1). In 2007, the same 
management scheme was started in training area 7 A, and future plans are to include 
portions of training areas 3C, 6A, 7G, and 17B, which comprise about 242 ha of early 
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successional forests that will be managed as a mosaic of early successional habitats, 
each of which will begin as a clear cut (U.S. AGFD 201 1). 
Training areas 12 and 13  are the largest continuous grassland areas at Fort 
Drum; they are important for military training experience in grassland environments 
as well as for their ecological role in adding to the breeding grounds of grassland 
breeding birds in the Northeast United States. During their study of the abundance 
and distribution of obligate grassland breeding birds in New England and New York 
State, Shriver et al. (2005) noted that Henslow' s  Sparrows in the region had the 
greatest relative abundance and were most common in the St. Lawrence Plain. The 
grassland landscape on and surrounding Fort Drum in northern New York is critical 
for the breeding habitat of the Henslow' s Sparrow and other obligate grassland 
breeding birds. Sustaining this large grassland and its viability as grassland bird 
breeding habitat is important and manageable with flexible techniques that still keep 
the military establishment's  primary training goals in mind. 
Management treatments for the Denslow's Sparrow and recommendations for 
Fort Drum, NY: 
Disturbance regimes are necessary to preserve early successional grassland 
states in the northeastern United States (Shriver et al. 2005). The type of disturbance, 
intensity, and timing all factor into the resulting vegetative composition and heavily 
influence whether Henlsow's Sparrows will occupy the area (Reinking et al. 2000). In 
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the Midwest, warm season grassland habitat is maintained by routine burning 
(Dickerson et al. 1997, Sample and Mossman 1 997) because warm season grasses 
evolved in a frequent-fire environment (Dickerson et al. 1997). Typically, an early 
spring (March and April) rotational burning regime of 3-5 yr is advised to keep a 
sound habitat structure (Sample and Mossman 1997). Burning destroys litter 
accumulation and extra biomass from seasons past and adds nitrogen-rich ash to the 
soil (Dickerson et al. 1997). However, this burning regime is most successful with 
wildlife species that possess more general habitat preferences than the Henlsow's 
Sparrow (Sample and Mossman 1997). It  will not provide the dense litter layer or 
standing dead vegetation Henslow's Sparrows require for perch points (Sample and 
Mossman 1997). Additionally, Henlsow's  Sparrows avoid recently burned areas until 
preferred vegetation characteristics regrow after several years (Zimmerman 1 988, 
Reinking 2000, Walk and Warner 2000). 
Grasslands dominated by native warm season grasslands occurred historically 
in some northeastern habitats with well-drained soils (Dickerson et al. 1997).  
However, cool season grasses currently dominate most grasslands in the northeastern 
United States because they do well in the cooler climates and are more resistant to 
wetter soils and frost heaving (Dickerson et al. 1997). Cool season grasses produce 
the most biomass when the weather is more moderate, typically in the spring and late 
fall, than at the height of summer (Dickerson et al. 1997). These grasses do not 
respond well to fire, so using prescribed spring burn to promote cool season grasses 
would have a negative effect on grassland management (Mitchell and Malecki 2000). 
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Specifically, spring burns do not promote the growth of cool season grasses as 
intended and do not kill shrubs or reduce their height or frequency. Norment ( 1999) 
and Mitchell and Malecki (2000) found that spring burns of cool season grasslands 
promote goldenrod (Solidago spp.) and invading shrub growth after the burn 
treatment in old fields in central and western New York. Hanson ( 1994) 
hypothesized that high densities of Solidago tend to create patches of homogeneous 
vegetation that have no ground cover for many nesting obligate grassland breeding 
birds. Mazur' s ( 1996) research supported this idea; Henslow' s  Sparrows were absent 
from any fields overrun with Solidago spp. in Central New York. Because Henslow's  
Sparrows seem to be very sensitive to fire-management treatments (Zimmerman 
1993, Norment 1999, Reinking 2000), this type of treatment should especially be 
avoided in cool season grasslands. 
Grazing is another management tool used to maintain early successional 
grassland environments. Moderate to heavy grazing results in some woody 
vegetation control, litter removal, reduced density of vegetation, and a more varied 
vegetation structure because cattle graze unevenly (Sample and Mossman 1 997). 
Typical grazing in the Midwest is focused on the animals eating their fill and getting 
as much forage as possible (Walk and Warner 2000). Habitat resulting from this type 
of grazing can be tolerated by habitat generalists, but more sensitive species like the 
Henslow's  Sparrow can tolerate only low-intensity grazing (Skinner et al. 1 984, 
Sample and Mossman 1997). Walk and Warner (2000) observed that five grassland 
bird species, including the Henslow' s  Sparrow, responded well to light, short 
duration, late season grazing. Smith ( 1 997) found that Henlsow's Sparrows 
responded well to a stocking rate of 0.12 to 0.25 head of cattle per ha in the Finger 
Lakes National Forest in Central New York. 
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Grazing may be a useful tool for slowing shrub growth within the grasslands 
if the right livestock is used. Smaller ungulates like sheep and goats have less impact 
on the soils by being lighter and having smaller hooves than cattle and causing less 
damage to grasses by trampling. Unlike cattle, goats are browsers and prefer woody 
vegetation and forbs to grasses (Squires 1982, Bull 2000). They are easier to 
transport than cattle and can be confined to specific locations with portable electric 
fencing. Removing the animals quickly and easily would be a benefit to a multi-use 
facility like Fort Drum if both vegetation management and training schedules were on 
a rotational basis and using the same lands. Experimental plots could be manned by 
an intern from a local agricultural college or a local farmer interested in using 
livestock as a means of vegetation control. However, grazing livestock on an active 
military installation such as Ft. Drum would probably introduce logistical issues and 
added responsibility to the Environmental Division. 
Mowing is one of the most common forms of vegetation manipulation and is 
used to maintain grasslands and other early successional environments (Walsh 2003).  
It affects the ecology of the environment by changing the natural succession pattern 
and preventing or retarding invasive woody vegetation (Walsh 2003).  For grassland 
birds, care must be taken to mow in a timely manner to avoid destroying nests or 
fledglings (Walsh 2003). Considerations include timing of mowing, pattern of 
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cutting, height of blade (Walsh 2003, Ochterski 2006), and percentage of habitat 
mowed per season (Herkert 1 994). The earliest and latest breeding dates for 
Henslow's  Sparrows in New York State are 17 May to 5 July for egg laying and 19  
June to 30  July for fledglings in nests (McGowan and Corwin 2008). Krebs (2002) 
found that the breeding season for Henslow's Sparrows at Fort Drum extended from 
20 May to 30 July but noted that one pair of Henslow' s Sparrows extended the 
breeding season to 10 August with a second brood. Therefore, grassland birds, and 
especially Henlsow's Sparrows, need time when fields are left undisturbed for the 
entire breeding season, making second broods possible. Many obligate grassland 
breeding birds settle and fledge young in the same general time period from May 
through June, but Henslow's  Sparrows encompass them all by arriving on the nesting 
grounds in mid- to late-April and potentially having a second brood that might not 
fledge until mid-August (Krebs 2002, Herkert 2003).  Given these observations, 
mowing should be withheld from April 15  to August 1 5  to account for grassland birds 
settling before breeding and the possibility of a late season second brood (Smith 
1992, Mazur 1996, Herkert 2003). 
Landscape managers have a few options with mowing patterns and equipment 
that may protect grassland birds and their nests (Ochterski 2006). A minimum mower 
bar height of at least 1 5  em reduces the chance of nest destruction and still provides a 
bit of cover for grassland birds (Ochterski 2006). A flushing bar can also be attached 
to the mower to encourage birds to vacate the grasses in front of the mower, but this 
has been more effective for gamebirds than grassland passerines that are more 
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affected by the destruction of adequate cover (Ochterski 2006). To maintain cover 
for flushing songbirds, managers can mow an area starting from the center of the field 
and working toward the outside edges. This allows birds and other animals to escape 
outward and still be protected by cover from predators (Ochterski 2006). If there is 
adjacent grassland habitat, managers can also work from the outer edge toward this 
untouched area to encourage birds to flush to this unmanaged portion of habitat 
(Ochterski 2006). 
It is important to consider field size, shape, and mowing frequency when 
developing a mowing plan for manage for obligate grassland breeding birds. Mazur 
( 1996) observed that at Saratoga National Historical Park in New York, where fields 
ranged from 3 to 20 ha, most Henlsow' s Sparrows nested in fields greater than 8 ha, 
but individuals first established residence in larger fields. This behavior is consistent 
with other studies (Smith and Smith 1992, Herkert 1994) and shows that while larger 
habitat expanses are preferred by Henslow' s  Sparrows, smaller fields of 8 ha can still 
sustain successful breeding pairs (Mazur 1996). Henslow's  Sparrows occupy fields 
of � 30 ha in Central New York (Smith 1997) and 30 ha is the minimum suggested 
size for maintaining Hens! ow's Sparrow habitat based on occupancy rates 
(Zimmerman 1988, Smith and Smith 1990, Lazazzero 2006). Managers that use 
mowing in large continuous areas can mow patches of 8 ha blocks in a patchwork 
pattern that allows for different vegetation ages to grow. Lazazzero and Norment 
(2006) described one CRP field in which this approach was used successfully. The 
patchwork consisted of a 58 ha field with alternating sections of four mowed and 
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three unmowed areas. Each unmowed area was last mowed three years earlier, 
allowing for preferred grassland bird habitat for many species. Obligate grassland 
breeding bird richness was relatively high compared to other fields in the study and 
eight Henslow' s  Sparrows were located within the older, three year' s growth blocks 
(Lazzazero and Norment 2006). 
Square or circular fields are more successful breeding sites than irregularly 
shaped areas because they have less edge effect and lower predator abundance 
(Winter and Faaborg 1999, Hill and Diefenbach 2014). Fields that are next to each 
other or close enough for birds to hear competing territorial song are beneficial 
because Henslow's  Sparrows exhibit clustering behavior (Hyde, 1 939, Wiens 1969, 
Mazur 1996). I recommend that Fort Drum' s  LRAM (Land Rehabilitation and 
Maintenance) Program mow in broad rectangular, square, or circular shapes in a 
center-to-perimeter mowing pattern. These specifications are particular to Henslow' s  
Sparrow' s  response to habitat manipulation, but can also aid or not adversely affect 
other obligate grassland breeding birds in the same habitat. 
Grasslands like those at Fort Drum, which are dominated by cool season 
grasses, may benefit from a 2-3 year mowing rotation, which usually is enough to halt 
woody vegetation overgrowth and still allow other vegetation to proliferate (Byre 
1997). However, Henslow' s  Sparrows will abandon fields that are mowed during the 
breeding season or have been mowed the previous fall because the vegetation lacks 
sufficient height and density and litter accumulation (Herkert 1994, Sample and 
Mossman 1997). Henslow' s  Sparrows typically return to mowed sites 3 to 4 years 
so 
after treatment when the habitat regains its litter layer and tall, dense configuration of 
grasses (Mazur 1996). Bollinger (1995) found that five grassland breeding birds, 
including Henslow's  Sparrows, selected more mature hayfields. These older fields 
gave thicker litter cover and more vegetation diversity and richness, with grass­
dominated habitat, although sometimes in patchy stands (Bollinger 1 995). 
Fort Drum personnel regularly use a 3- to 4- year mowing scheme and find 
that, by the third breeding season following mowing, the litter layer is appropriate and 
Henslow' s  Sparrows will nest (personal communication, Jeff Bolsinger, Fort Drum 
Fish and Wildlife Management Program). Currently, there are approximately 1557 ha 
of grassland within training areas 12 and 1 3  (personal communication, Ian Warden, 
Fort Drum Land Rehabilitation and Maintenance (LRAM) Program), and this 
continuous grassland area is most important to grassland breeding birds (Figure 2). 
Over the last three years (20 1 1-2013), LRAM personnel have mowed approximately 
832 ha/yr (personal communication, Ian Warden, Fort Drum Land Rehabilitation and 
Maintenance (LRAM) Program). If the staff at Fort Drum used a similar patchwork 
mowing method as stated earlier, a rotational 3-year mowing plan could be 
implemented the sections of area planned with future military training projects in 
mind. This alternating and less intense management scheme may free up time and 
financial resources in more expensive endeavors, such as transitioning some 
shrubland to grassland in the most overgrown areas. The cost to maintain grassland 
habitat at Fort Drum is approximately $250/ha, whereas converting shnibland to 
grassland increases to $488/ha, and forested area to grassland costs $750/ha, 
respectively (personal communication, Ian Warden, Fort Drum Land Rehabilitation 
and Maintenance (LRAM) Program). 
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Herbicides are also a useful, and potentially very precise, management tool to 
control individual vegetation types in early successional environments (Walsh 2003).  
Persistent and expanding shrub clumps can be controlled by mowing plants in the late 
fall when energy stores are already within the roots, and immediately spraying the cut 
stems with herbicide to kill the remaining underground biomass (Walsh 2003, Ferrell 
et al. 201 3). Targeting the unwanted vegetation by selecting a narrow spectrum 
herbicide and treating specific plants in specific locations limits the chances of other 
plants and animals in the same environment being harmed (Walsh 2003) and allows 
managers to decide which individual plants will remain, if wanted, for perch points or 
vegetation diversity (Norment 1 999). It is important to note the active ingredient in 
herbicides and choose one that will be the least harmful to neighboring vegetation and 
wildlife. Amphibians are greatly affected by pesticides, and toxins are found in 
individuals when the habitat is contaminated (Sparling et al. 2001). Decreased 
populations of amphibians are connected with agricultural pesticide use on sites 
upwind from amphibian habitat (Davidson et al. 2001 ,  2002). Both direct and 
community-wide implications occur with pesticide contamination (Relyea et al. 
2005). Relyea et al. (2005) found that Roundup, a common agricultural pesticide 
with a toxic surfactant, created a 40% reduction in tadpole survival. Fortunately, 
managers at Fort Drum spot-treat shrubs and use Garlon 4 Ultra, which has triclopyr 
as an active ingredient, which is a non-endocrine disrupting chemical (Durkin and 
Diamond 2002). 
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In summary, Fort Drum's  location in the St. Lawrence River Valley and its 
large grasslands on the installation make it valuable for grassland breeding birds. In 
order to protect Ft. Drum's  grassland habitat, I recommend mowing as the best 
method to reduce invasion by forbs such as goldenrod and woody plants and to keep 
the area open for Henslow' s  Sparrows and other obligate grassland breeding birds. 
If management for Henslow's Sparrows is desired, I recommend: 
1).  Managing grasslands by using a 3- to 4-year mowing cycle. By doing this, the 
vegetation will be in various stages throughout the breeding season and will be 
inviting to many grassland breeding birds with varying habitat preferences (Herkert et 
al. 1 996). Initiating a patchwork pattern with specific sections mowed and others 
unmowed will facilitate species richness and provide desirable habitats for habitat 
specialists like the Henslow's  Sparrow in the older plot segments (Lazzazero and 
Norment 2006). 
2). Ideally, the size of mowed patches should not be smaller than 8 ha, a relatively 
small size for area-sensitive grassland birds, but which sometimes supports breeding 
Henslow's Sparrows (Mazur 1996, Lazazzero and Norment 2006). 
3). The shape of mowed patches should either be circular or as square as possible to 
increase potential nesting area and reduce edge effect (Winter and Faaborg 1 999, Hill 
and Diefenbach 2014). Some grassland birds and Henslow's  Sparrows, especially, 
are sensitive to edge effect, which can potentially increase predation (Helzer and 
Jelinski 1 999, Winter and Faaborg 1999, Herkert et al. 2003) or lead to edge 
avoidance. 
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3). Mowing should start in the center of the area and move outward. This allows for 
birds already in the area to flush to other grassland habitat with a lower chance of 
mortality (Ochterski 2006). 
4) . The height of the mowing bar should stay above 15 em to reduce the chance of 
nest destruction and still allow for some cover for grassland birds (Ochterski 2006). 
5). Timing of mowing: Ideally, mowing would not occur between April 15 through 
August 1 5  to allow for Henslow's  Sparrows to nest and to accommodate a second 
brood (Smith 1992, Mazur 1996, Herkert 2003). However, management and military 
activities may necessitate mowing outside of these dates. If this is necessary, it would 
be best to refrain from mowing between about May 20 and July 15,  to allow for 
settled Henslow' s Sparrows and other grassland birds to raise their young. 
6). For shrub management, spot-treating woody vegetation with Garlon 4 Ultra as 
managers have been doing is a good option, as it is one of the least destructive to non­
target organisms. Keeping some shrubs is encouraged because they are used as perch 
points for Henslow' s  Sparrows and are used by other grassland birds (Sample and 
Mossman 1997, Norment 1999). It is possible to manage for Henslow' s  Sparrows 
while maintaining varied habitat for grassland generalists, and preserving species 
richness. 
7). Do not manage with fire to promote cool-season grassland habitat. Henslow' s  
Sparrows avoid habitat that has been burned within two years, because it lacks the 
dense litter and standing vegetation characteristics of breeding habitat (Zimmerman 
1988, Reinking 2000, Walk and Warner 2000). Also, burning is not a good control 
method for shrubs and will not promote cool-season grass growth (Mitchell and 
Malecki 2000). Spring burns of cool season grasslands in New York promote 
goldenrod (Solidago spp.) and invading shrub growth (Norment 1999, Mitchell and 
Malecki 2000). 
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8). Coordination among all land management entities is key to creating a scheme that 
will suit the needs of the military base for both training and environmental purposes. 
9). Since Henslow' s  Sparrows are drawn to breeding sites by the presence of 
conspecifics, managers could attempt using song playback to lure initial males into 
breeding grounds in the beginning of the season. 
10). Monitor managed areas regularly during the breeding season and collect 
pertinent data for future progress reports. 
The above comments are my suggestions for managers at Fort Drum on the 
most effective way to manage for the Henslow's  Sparrow. However, Henlsow' s  
Sparrows populations are low throughout New York State, including in Jefferson 
County, have low natal return rates, are very specialized in their grassland habitat 
preferences, and are nomadic. These characteristics do not lend themselves well to a 
long-term management scheme. Additionally, Fort Drum itself is continually 
adjusting its land management needs to support training activities. While it is feasible 
to create this species-specific management plan for Henslow's Sparrows, I would 
recommend opting for a guild-wide approach and managing for grassland bird species 
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richness and diversity and a healthy grassland system. Managing the entire 
continuous grassland area in Training Areas 12  and 1 3  for Henslow' s  Sparrows and 
other grassland birds is not practical for a multi-use facility such as Fort Drum. 
However, implementing an experimental plot with a multi-aged patchwork treatment 
area would potentially provide Henslow' s Sparrows with patches of high-quality 
habitat, as well as areas for more generalist obligate grassland bird species. 
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Figure 1:  Important continuous grassland area within training areas 12 and 13 at Fort 
Drum, NY. 
